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A hybrid approach to recanalization of a chronic
iliofemoral occlusion
Sadaf Sadie Ahanchi, MD, Jean Michel Panneton, MD, and Christopher Lee Stout, MD, Norfolk, Va
The Viabahn covered stent (W. L. Gore and Associates Inc, Flagstaff, Ariz) is made of expanded polytetrafluoroethylene
attached to an external nitinol stent and is primarily used in the endovascular treatment of lower extremity arterial
occlusive disease. The use of this device as an open conduit for lower extremity revascularization has been rarely reported.
We expand on this experience by presenting a case of hybrid endovascular and open iliofemoral bypass in which we used
the Viabahn endoprosthesis to recanalize an occluded iliac artery, followed by direct suturing of the distal portion of the
Viabahn stent graft to the native common femoral artery bifurcation. (J Vasc Surg 2013;57:230-3.)
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SThe Viabahn covered stent (W. L. Gore and Associates
Inc, Flagstaff, Ariz) is made of expanded polytetrafluoro-
ethylene (PTFE) attached to an external nitinol stent and is
primarily used in the endovascular treatment of lower ex-
tremity arterial occlusive disease.1 The use of this device as
an open conduit for lower extremity revascularization has
been rarely reported.2 We expand on this experience by
presenting a case of hybrid endovascular and open iliofem-
oral bypass in which we used the Viabahn endoprosthesis to
recanalize an occluded iliac artery, followed by direct sutur-
ing of the distal portion of the Viabahn stent graft to the
native common femoral artery (CFA) bifurcation.
CASE REPORT
A 66-year-old African American woman, who had prior emer-
gency right CFA ligation for femoral exsanguination at another
hospital, presented with bilateral rest pain (left greater than right)
and underwent left CFA endarterectomy with retrograde iliac
stenting (Fig 1, a). Once her left leg operation healed and symp-
toms resolved, we moved to treat her right lower extremity rest
pain. She had an absent right femoral pulse, with monophasic right
femoral, popliteal, and pedal signals. Ankle-brachial pressure in-
dexes (ABIs) were 0.24 at the anterior tibial artery and 0.11 at the
posterior tibial artery (Fig 1, b). The patient was independent in all
activities of daily living and enjoyed an otherwise good quality of life.
Computed tomography angiography (CTA) confirmed flush right
common iliac artery occlusion and ligation of the right CFA with
reconstitution of the right profunda femoral artery (PFA) and super-
ficial femoral artery (SFA) with orificial stenosis of both (Fig 1, c).
Technical note. In our hybrid operating room, the right
distal external iliac artery (EIA), CFA fibrous cord, PFA, and SFA
were exposed through a longitudinal incision placed through the
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230rior scar. After dissection medially and laterally, the inguinal
igament was elevated with a retractor to gain exposure of the distal
ccluded EIA. The subintimal plane of the occluded EIA was then
ccessed with a micropuncture set and exchanged for a 6F sheath.
subintimal angioplasty of the occluded iliac artery, as previously
escribed, was completed using the Pioneer catheter (Medtronic
ardioVascular, Santa Rosa, Calif) to re-enter the aorta.3 We then
eployed a 7-  100-mm Viabahn covered stent across the iliac
cclusion after fluoroscopic magnification and intravascular ultra-
ound verification of an accurate proximal covered stent position
cross the re-entry point. The proximal portion of the covered
tent graft was also positioned in relation to the previously placed
ontralateral common iliac artery stent.
The distal aspect of the covered stent was then passed from the
umen of the native vessel to the exterior of the vessel, through the
ccess site, under the inguinal ligament, and was controlled with a
ummel tourniquet. The open exposed end of the Viabahn was
atheterized, and angioplasty of the iliac portion was performed to
ostdilate the covered stent to 7 mm. The sheath was removed,
nd the pulsating endograft was controlled distally with an atrau-
atic vascular clamp.
A focal endarterectomy of the orifice of the PFA and SFA was
ompleted, followed by patch angioplasty of the bifurcation with
ovine pericardium to recreate a large common orifice. The ex-
osed distal end of the Viabahn covered stent graft was then
nastomosed to the patch angioplasty leading to the PFA and SFA
n an end-to-end fashion using 6-0 polypropylene suture (Fig 2, a).
Anastomotic technique. The covered stent architecture pro-
uces a serrated edge at the distal end of the Viabahn endopros-
hesis. Accordingly, it is important that the “trough points” of the
istal endoprosthesis lie within the lumen of the native vessel (Fig
, b). Thus, as described by Narayanan et al,2 we placed continuous
utures between the second and third stent rows, passing fromwithin
o without in the native vessel, using a needle with minimal curvature
3/8 of a circle). Undertaking the anastomosis in two halves, using
wo separate lengths of suture, allowed the prosthesis to be para-
huted down and telescoped into the native vessel, with the “trough
oints” of the first stent lying intraluminally within the patch angio-
lastied portion of the ostium of the SFA and PFA (Fig 2, c).2
Follow-up. Completion angiogram demonstrated patency of
he iliac system, the Viabahn endobypass, and the native PFA and
FA systems (Fig 2, d). The patient was continued on aspirin,
lopidogrel, and simvastatin. A postoperative CTA at 2 weeks
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Volume 57, Number 1 Ahanchi et al 231Fig 1. a, A preoperative angiogram demonstrates patency of previous left iliac stenting and occlusion of the right
ileofemoral system. b, Preoperative ankle-brachial index (ABI) shows monophasic right femoral, popliteal, and pedal
waveforms, with an ABI of 0.24 on the right. c, A preoperative computed tomography angiography (CTA)
demonstrates patency of previous left iliac stenting and occlusion of right iliofemoral system, with reconstitution of
superficial femoral artery (SFA) and profunda femoral artery (PFA).Fig 2. a, In this schematic of a hybrid iliofemoral bypass, the arrow depicts the distal external iliac artery (EIA). b,
Schematic depicts the anastomosis of the Viabahn to bovine patch angioplasty of the profunda femoral artery (PFA) and
superficial femoral artery (SFA) confluence. c,Operative photograph shows the final Viabahn-to-vein patch anastomo-
sis. d,Completion angiograms show patency of the proximal portion of the right hybrid ileofemoral bypass and patency
of the anastomosis onto the SFA and PFA.
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January 2013232 Ahanchi et alrevealed no significant kinking or excessive angulation of the stent
graft, no stenosis, and no endoleak (Fig 3, a). The surgical anas-
tomosis was widely patent. Follow-up at 18 months after discharge
confirmed resolution of rest pain, complete functional recovery,
and a patent endobypass on clinical and Doppler assessment with
an ABI of 0.72 on the right (Fig 3, b). Our surveillance protocol
includes serial duplex ultrasound scans and ABI assessment at 1, 3,
and 6 months, and annually thereafter.
DISCUSSION
To our knowledge, this is only the second description
of a directly sutured anastomosis between the Viabahn
stent graft and a native vessel and the first description of a
hybrid endovascular iliofemoral Viabahn bypass. Fifteen
years ago, the Montefiore group described the use of
Palmaz mounted stents on PTFE grafts, which were pulled
through the CFA, for various femoral reconstructions.4
This pioneering technique was abandoned after the intro-
duction of commercially available stent grafts.
During the last decade, the application of covered stent
grafts has extended to aortoiliac occlusions with multiple
uses of iliofemoral reconstructions.5,6 In terms of using the
Viabahn covered stent graft, the Viabahn Open Revascu-
larization TECnique (VORTEC) was the first to describe
the Viabahn hybrid bypass to facilitate renal revasculariza-
tion and has subsequently been used during aortic deb-
ranching.7,8 Such a technique was used for our proximal
Fig 3. a, A computed tomography angiography (CTA
Postoperative ankle-brachial index (ABI) demonstrates
waveforms.anastomosis but would not have been feasible for our distal onastomosis because we had a short segment of CFA that
uickly bifurcated into the PFA and SFA, not allowing
nough seal zone without sacrificing the PFA. Other op-
ions included a new bypass from the aorta to the femoral
ifurcation or from the contralateral femoral artery to the
emoral bifurcation; however, we anticipated difficulty and
dded morbidity with an aortic exposure, suturing to a
mall calcific aortic wall, as well as marginal inflow if we
ased the bypass off an already-stented, scarred-in, con-
ralateral femoral artery.
We also prefer endovascular recannulization over an
xtra-anatomic bypass. As such, in our attempt to minimize
orbidity and death in this patient with limited revascular-
zation options, we decided to place a flexible but sup-
orted covered stent across the inguinal ligament, which
ome would argue places the stent graft at risk for kinking
nd thrombosis. Our use of PTFE in open aortobifemoral
ypasses has rarely resulted in kinking and thrombosis.
iven that the Viabahn is constructed of expanded PTFE,
ut with the addition of external support, we felt comfort-
ble placing the stent graft across the inguinal ligament.
lthough not the most optimal situation, we felt our op-
ions were limited and that with partial release of the
nguinal ligament and close surveillance, we would be able
o maintain excellent patency with our reconstruction. The
uture technique described here provides an additional
onstrates bilateral patency of ileofemoral segments. b,
ovement on the right to 0.72 with multiphasic pedal) dem
imprption in difficult operative situations.
45
6
7
8
JOURNAL OF VASCULAR SURGERY
Volume 57, Number 1 Ahanchi et al 233CONCLUSIONS
In our case, we describe the hybrid approach of proxi-
mal endovascular deployment of a covered stent graft with
surgical anastomosis distally. This technique can be used
when a totally endovascular approach to iliofemoral recon-
struction is not feasible. A surgical anastomosis between the
covered stent graft and the native vessel can safely recana-
lize the iliofemoral system.
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